Adenomyomatous hyperplasia (AMH) of the gallbladder commonly accompanies chronic cholecystitis and may be classified into three types according to the gross features: segmental, localized (fundal), and diffuse types. In situ or invasive carcinomas arising from and confined to AMH are rarely observed, especially of the segmental type. Intracystic papillary neoplasm (IPN) is one of the precancerous lesions of the gallbladder. IPN usually grows into the lumen and produces a polypoid or papillary mass. Here, we report an extremely rare case of IPN arising from and limited to a localized AMH incidentally detected in a brain-dead 68-year-old female patient during organ harvesting.
INTRODUCTION
Adenomyomatous hyperplasia (AMH) is commonly identified in the gallbladders with chronic cholecystitis and gallstones.
AMH is defined by invaginations of the surface epithelium into the subserosa (Rokitansky-Aschoff sinus, RAS) accompanied by smooth muscle hyperplasia. 1 A RAS develops through the gaps in the smooth muscle layer of the gallbladder wall. Three types of AMH are described according to the gross features: segmental, localized (fundal), and diffuse types. 2 Segmental AMH has a greater association with cancer development than the other types. [2] [3] [4] In situ or invasive carcinomas that directly originate from and are confined to AMH are rarely observed, especially of the segmental type. [5] [6] [7] [8] [9] We have provided a comparison of these rare cases. None of them involved a neoplasm derived from a localized AMH.
Intracystic papillary neoplasm (IPN) is one of the precancerous lesions of the gallbladder. 10 IPN has been referred as "intracholecystic papillary-tubular neoplasm", "papillary adenoma", "tubulopapillary adenoma", "papillary neoplasm", 
CASE
A 68-year-old female underwent a decompressive craniotomy for subdural hematoma after experiencing a head injury.
The patient stayed unconscious despite surgery and was confirmed brain death. Her organs were to be donated including the liver and kidney. During organ harvesting, the surgeons detected a cystic lesion in the fundus of the gallbladder and performed cholecystectomy for an intraoperative pathologic examination. The patient had no history of significant illness except use of medications for diabetes, hypertension, and hyperlipidemia. Preoperative abdominal ultrasonography showed gallstones and bilateral renal cysts (up to 1.0 cm), but no other abnormalities.
Grossly, the gallbladder was tensely distended and filled with bile and stones. A dome-shaped cystic mass, 1 cm in size, was identified on the serosal surface of the gallbladder fundus ( Fig. 1) . The mass was elevated on the mucosal surface with eccentric umbilication. The cut surface of the mass had a spongy appearance and had no solid component. The gallbladder wall did not show thickening elsewhere. A localized AMH was suspected based on these gross findings.
Microscopically, the mass was reminiscent of the gastric type of IPMN of the pancreas (Fig. 2) . The pancreas was examined by intraoperative ultrasonography and revealed no mass. The IPMN-like mass was composed of multiple dilated cysts with papillary growth in the subserosal layer.
The cysts were lined by tall columnar cells with basally located nuclei and abundant intracellular mucin. There was no stromal invasion but focal nuclear atypia was observed in the cyst-lining epithelial cells. The mitotic figure was not observed.
The gallbladder mucosa had invaginated vertically into the A B After the frozen section diagnosis, immunohistochemistry was performed using the Dako Envision method (Dako, Glostrup, Denmark) and primary antibodies listed in Table 1 .
The results of immunohistochemistry are summarized in Table 2 . The gastric mucins (MUC5AC and MUC6) were expressed in the tumor cells ( Pseudodiverticula known as RAS are very common in chronic cholecystitis and may display reactive epithelial atypia, which may be mistaken for invasive carcinoma. 12 The zonal contraction impeding full relaxation and increased intraluminal pressure are considered to be the possible causes of RAS. 13 When smooth muscle hyperplasia accompanies RAS, the terms AMH or adenomyomatosis are used. AMH occurs in approximately 5% of cholecystectomy specimens.
According to the gross features, AMH is classified into three types: segmental (67%), localized (fundal) (30%), and diffuse types (3%). 2 The segmental type of AMH is characterized by an annular stricture composed of a thickened wall that in the fundus; and (4) gradual transition from non-dysplastic to dysplastic cells was identified in the subserosal cystic epithelium not in the gallbladder mucosal epithelium.
Such cases have been rarely reported (Table 3 ). Only two of these cases described the image findings in detail. A 40-year-old male patient with early gallbladder cancer derived from a RAS revealed a bilocular gallbladder with an uneven soft tissue density area accompanied by high density spots on the fundus side on the computed tomography (CT)
scan. 6 A 64-year-old male patient with IPN with an associated mucinous adenocarcinoma arising in RAS of the gallbladder demonstrated a cystic mass protruding outward from the fundus with mild contrast enhancement in the cystic wall on portal venous phase on CT scan. 9 Unfortunately, the presenting case showed gallstones only in the ultrasonography. IPN is radiologically missed in 10% of cases. 11 Although detailed information cannot be obtained from the two cases described in one of these studies, all the patients showed an endophytic papillary intramural mass without mucosal involvement or an exophytic mass. In these cases, the level of stromal invasion varied and the AMH was of the segmental type or was not known. The follow-up period ranged from 4 months to 4 years and disease progression or local recurrence was not reported.
In summary, we reported a case of intraepithelial papillary mucinous neoplasm of the gallbladder that derived from and was limited to a localized AMH. This was found incidentally during organ harvesting for transplantation, and therefore careful examination was necessary to exclude invasive carcinoma.
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